TABLES
Detailed locations of measured sections discussed in report. III however, the relative abundance and stratigraphic position of each lithofacies vary. These lithofacies include bioclastic packstone to grainstone; whole-fossil wackestone to muddy packstone; bioturbated, arenaceous mudstone to wackestone; oncolite packstone to grainstone; coral and bryozoan framestone; quartzarenite to sublitharenite; and calcareous shale. Together, the lithofacies represent deposition on a carbonate platform within the Oquirrh basin during latest Chesterian through earliest Atokan time. 
Bannock Peak Limestone at Well

INTRODUCTION
Strata of the Late Mississippian through Early Permian Oquirrh Group are present within an area of 30,000 km 2 ( fig.  1 ) and are as thick as 7.5 km (Jordan and Douglas, 1980) . Numerous studies have subdivided the Oquirrh Group in northern Utah and southeastern Idaho, but few detailed measured sections and stratigraphic correlations have been published. Sequences of lithologies in the lower part of the Oquirrh in northern Utah and southeastern Idaho, which ranges in age from Chesterian to Atokan, are different from each other, and lithologic correlations between timeequivalent strata are difficult to establish. Biostratigraphic correlations must be used to establish time and facies relationships.
In this report we present new detailed lithologic and conodont biostratigraphic data from four measured sections in the lower part of the Oquirrh Group in the Oquirrh Mountains of Utah and the Deep Creek and Samaria Mountains of Idaho. Information regarding equivalent strata in adjacent ranges (see fig. 1 ) was derived from published reports. The use of stratigraphic terminology for equivalent strata in the area of the West, Hansell, and Promontory Mountains is not addressed in this report, and specific stratigraphic terminology in these ranges is queried in figure 1. Lithofacies and formation descriptions, conodont biozones, and contact relationships are presented for the four sections. The Bannock Peak Limestone is formally assigned, and its type section is described and compared to other time-equivalent sections in the lower Oquirrh Group.
THE OQUIRRH BASIN
The position and alignment of the Oquirrh basin have been debated in the past by Eardley (194 7), Stokes and Heylmun (1958), Roberts and others (1965) , and Bissell (1970, 1974) . Bissell (1974) interpreted the Oquirrh basin to be a large north-trending element of the Cordilleran miogeosyncline ( fig. 1) . The tectonic development of the Cordilleran miogeosynclinal belt and the Oquirrh basin has been discussed by Armstrong (1968) 
MEASURED SECTIONS
Four sections of lower Oquirrh strata were selected for stratigraphic, lithofacies, and conodont studies ( In southeastern Idaho, rocks referred to herein as the Bannock Peak Limestone contain sandstone and sandy limestone in the lower part of the formation near its lower contact with the Manning Canyon Shale. The abundance of sandy limestone and sandstone decreases upward through the section, and the upper part of the formation is all limestone. In Utah, rocks referred to as the West Canyon Limestone display an opposite trend; the abundance of sandy limestone and sandstone increases upward. The West Canyon Limestone grades upward into the dominantly sandstone facies of the Butterfield Peaks Formation of the Oquirrh Group. The Lake Point Limestone, as defined by Tooker and Roberts (1970) , is lithologically more similar to the West Canyon Limestone than to the Bannock Peak Limestone.
The four sections were measured during summer and fall1985 and summer 1986. Detailed lithologic descriptions, contact relationships, and paleontological data for the four measured sections are presented in Davis and others (1989). Unit numbers used in plate 1 accompanying this manuscript correspond to unit numbers in Davis and others (1989). Davis and others utilized the informal name "Bannock Peak unit" for the Bannock Peak Limestone of this report in southeastern Idaho.
The four measured sections and their biostratigraphic correlations are presented here (plate 1) using the Stratigraphic Report Graphic (SRG). The SRG is a stratigraphic applications computer program developed by the U.S. Geological Survey and Petroleum Information Corporation of Denver, Colorado. The SRG accepts sedimentologic, paleontologic, lithologic, paleoecologic, and nomenclatural data for outcrop sections and cores and displays these data in a scale variant format (Petroleum Information Corporation, 1984; Dyman and others, 1985). The SRG is proprietary to Petroleum Information Corporation but is available by contract to the U.S. Geological Survey for a variety of research applications. The sections illustrate conodont biozones and the Mississippian-Pennsylvanian boundary as placed by us. Lithologic symbols illustrated on plate 1 are explained on its legend and correspond to the more detailed descriptions presented in Davis and others (1989).
The term "lithofacies" as used in this report describes a set of specific sedimentary rock types and constituent fossil remains that grades laterally and vertically into other lithofacies. The carbonate rock classification of Dunham (1961) and sandstone classification of Folk (1968) were used to define rock names in this report. The term "framestone" as used in this report represents a limestone that is composed of a closely intergrown framework of reef-building fossils such as whole-body corals and bryozoans (Embry and Klovan, 1972 
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Cll ~-r---~~ fig. 3 ) subdivided Pennsylvanian strata of the Wells Formation in the Sublett Range into (in ascending order) the Calder Creek, Heglar Canyon, Sublett, and Indian Fork Members but provided no basis for this subdivision. No type section was designated, and no reference was made as to the origin of these names. Therefore, these names are not considered valid. Furthermore, the Wells Formation is here considered to be restricted to the definition of Richards and Mansfield (1912) for the sandstone and sandy limestone of Pennsylvanian age exposed east of the Bannock Range ( fig. 1) 
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BANNOCK PEAK LIMESTONE
In southeastern Idaho, strata herein designated the Bannock Peak Limestone of the Oquirrh Group consist oflightto medium-gray and light-brownish-gray limestone, arenaceous limestone, and calcareous sandstone of latest Mississippian to Middle Pennsylvanian age (plate 1). The calcareous sandstone and sandy limestone are in the lower part of the formation and grade upward into bioclastic limestone. Limestone in the Bannock Peak Limestone contains more fragmented fossils than time-equivalent units in the West Canyon and Lake Point Limestones in northern Utah; however, better preserved whole fossils, particularly brachiopods and corals, are present in the West Canyon and Lake Point Limestones.
In this report, the strata in northern Utah and southeastem Idaho are considered to have been deposited in the Oquirrh basin and all sections contain similar lithofacies, although the stratigraphic sequences of lithofacies are distinctly different. The Bannock Peak Limestone is herein designated for the latest Mississippian to Middle Pennsylvanian strata previously assigned to (1) A reference section of the Bannock Peak Limestone is designated at Well Canyon in the northwestern Deep Creek Mountains. The stratigraphically lower end of the section is along the north ridge of Well Canyon, beginning at the first major limestone, above shale and thin interbedded limestone and sandstone of the Manning Canyon Shale (approximately 6,000 ft (1 ,828 m) contour) in SW 1 ASE 1 ANE 1 A sec. 3, T. 9 S., R. 31 E., Rockland East and Indian Springs 7.5-minute quadrangles, Power County, Idaho (table 1, plate 1). The Bannock Peak Limestone is 446 m thick at its reference section at Well Canyon (appendix).
Rock types present in the Bannock Peak Limestone include skeletal and oncolitic packstone and grainstone and lesser amounts of wackestone, mudstone, quartzarenite, and sedimentary litharenite. Mudstone is more prevalent in the upper part of the Well Canyon reference section. Limestone is generally medium bedded (20-30-centimeter-thick beds) and generally crops out as a series of gently dipping, resistant ridges and ledges. Brachiopods, crinoids, and ramose and fenestrate bryozoans dominate the skeletal grains; however, whole-fossil material is not common. Corals, trilobites, gastropods, and bivalves are less common constituents. Ostracodes, foraminifers, and conodonts are common microfaunas. Much of the skeletal material is silicified. Oncolites are abundant in the packstone and grainstone and commonly are present as thin (3-8 em) beds or lenses. Some beds are strongly dolomitized, and bedded and nodular chert is abundant, especially in the lower part of the formation.
The lower third of the Bannock Peak Limestone contains medium-gray to light-brown, massive to thick-bedded, crossbedded quartzarenite and sedimentary litharenite. These rocks crop out as very resistant and prominent ridges. Bounding limestone units are crossbedded and commonly contain abundant (10-30 percent) sand and silt grains; limestone weathers as distinctive reddish-brown outcrops. Limestone may be mistaken for sandstone because of its silicarich (3-4 em thick) weathering rinds.
The Bannock Peak Limestone contains less interbedded sandstone, more oncolitic limestone, and more dolomitized rocks and generally is less fossiliferous than the Lake Point and West Canyon Limestones (plate 1). Because of its unique lithologic characteristics, the Bannock Peak Limestone is hereby designated to replace all previous formal and informal stratigraphic names for basal Oquirrh rocks that are of latest Mississippian to earliest Middle Pennsylvanian age in southeastern Idaho.
The lower boundary of the Bannock Peak Limestone is easily identified at the base of the first thick limestone with minor interbedded sandstone above the thick black shale and thin sandstone and fossiliferous limestone of the Manning Canyon Shale (plate 1). The upper boundary of the Bannock Peak is less distinct and is gradational. It is arbitrarily established at the base of the first major (minimum thickness approximately 3 m) sandy limestone and minor interbedded sandstone of the undivided Oquirrh Group above ledge-forming limestone of the Bannock Peak Limestone. Beuss ( 1968) indicated that the upper boundary of his West Canyon Limestone Member (equal to our Bannock Peak Limestone) in the Samaria Mountains represents an unconformity separating Lower Pennsylvanian strata from Upper Pennsylvanian and Lower Permian strata. Based on conodonts identified in this study, the age of the Bannock Peak Limestone is latest Chesterian to early Atokan. Formations of the Oquirrh Group proposed by Yancey and others ( 1980) for late Atokan through Wolfcampian strata in the Sublett Range were not studied by us nor were Oquirrh Group strata above the Bannock Peak Limestone in other southeastern Idaho mountain ranges.
LITHOFACIES
Seven lithofacies were observed in the sections measured (plate 1): bioclastic packstone to grainstone, whole-fossil wackestone to muddy packstone, bioturbated, arenaceous mudstone to wackestone, oncolite packstone to grainstone, coral and bryozoan framestone, quartzarenite to sublitharenite, and calcareous shale. The abundance of stratigraphically important conodonts recovered from each section and the representative lithofacies are presented in tables 2-5.
Bioclastic packstone to grainstone is volumetrically the most significant lithofacies and is present in all four measured sections. This lithofacies is characterized by well-sorted, commonly abraded skeletal grains deposited as structureless to horizontally and wavy stratified beds from 10 em to 4 m in thickness. Common skeletal grains include brachiopods, crinoids, ramose and fenesrate bryozoans, echinoid plates and spines, corals, trilobites, pellets, red calcareous algae (Komia and Archeolithophyllum), and rare gastropods, foraminifers, and ostracodes. Arenaceous bioclastic packstone to grainstone is also common and contains 20-50 percent coarse silt-to very fine sand-sized, subangular to subrounded, and moderately well sorted quartz grains. Low-angle crossbedding is common with foreset dip angles of less than 8°.
Whole-fossil wackestone to muddy packstone is present in all four measured sections. This lithofacies is characterized by carbonate mud deposited as irregular, medium-bedded to massive units having wavy stratification. Whole-fossil skeletal material includes articulated spiriferid and productid brachiopods and minor fenestrate bryozoans. Other skeletal grains are generally fragmented and include ramose bryozoans, crinoid columnals and trilobites; echinoid plates and spines, foraminifers and solitary corals are less common. Strata within this lithofacies commonly contain 1-3 percent well-sorted, silt-sized quartz grains. A few lithic units may contain as much as 30 percent terrigenous clastic grains. Black chert nodules are common throughout the lithofacies.
Bioturbated, arenaceous mudstone to wackestone is present in all four measured sections; rocks of this lithofacies were deposited as thick to massive units. These strata are highly bioturbated with vertical burrows of the Skolithos ichnofacies. The terrigenous component may be as much as 40 percent and consists of silt-and fine sand-sized quartz that commonly defines low-angle, trough crossbeds. Skeletal debris is not common but is dominated by brachiopods, crinoid columnals, trilobites and rare solitary corals, bryozoans, and gastropods. Pellets are common throughout the lithofacies. Black to brown chert nodules are rare.
Oncolite packstone to grainstone is common in the Bannock Peak Limestone at Brush Canyon but rare in the Well Canyon section. Rocks of this lithofacies were not observed in the West Canyon Limestone at Soldier Canyon in the southern Oquirrh Mountains or in the Lake Point Limestone in the northern Oquirrh Mountains. The limestone is medium to thick bedded and generally well exposed in outcrops 2.5-3 m thick. Oncolites are 0.01-0.05 mm in diameter and are moderately well sorted. Oncolites commonly develop around quartz and abraded skeletal grains, particularly crinoid ossicles, trilobite carapace fragments, and brachiopod shell fragments. Crinoid ossicles are the most common skeletal grains; other skeletal grains include gastropod fragments, calcareous algae, and rare ostracodes and foraminifers. Skeletal material is commonly micritized by boring algae. Ooids and well-rounded micritic lithoclasts, carbonate mud, and bedded and nodular chert are rare.
Coral and bryozoan framestone is present as small coralline ( Orygmophyllus and Lophophyllidium) or bryozoan (Fenestrellina and Rhombocladia) bioherms in all four measured sections. Rocks of this lithofacies represent less than 5 percent of the total thickness in any one section. Other skeletal material includes crinoid ossicles, brachiopods, echinoid plates and spines, small rugose corals, and whole and fragmented trilobites. Conodonts are uncommon in this lithofacies.
Quartzarenite is abundant in the upper part of the West Canyon and Lake Point Limestones and in the lower part of the Bannock Peak Limestone. This lithofacies is characterized by medium-bedded to massive, well-exposed, and relatively thin (1-6m) quartz-rich sandstone. Lithologically, the quartzarenite contains more than 95 percent fine sand-sized monocrystalline subangular to rounded quartz that has straight to slightly undulose extinction and is moderately to well sorted. Less than 1 percent of the grains is polycrystalline quartz or detrital chert. Highly abraded crinoid columnals and brachiopod fragments make up as much as 3 percent of the nonquartz fraction. Epidote, tourmaline, and magnetite are minor constituents. All units show small-to mediumscale, planar or trough crossbedding. Minor bioturbation consisting of narrow, vertical burrows of the Skolithos ichnofacies was observed in most strata of this lithofacies.
Sublitharenite (part of the quartzarenite lithofacies previously described) is very rare and is present only in the West Canyon Limestone at Soldier Canyon and the Bannock Peak Limestone at Well Canyon. The sublitharenite consists of more than 75 percent quartz sand having the same physical properties as the quartz in the quartzarenite. The nonquartz fraction consists of well-rounded limestone fragments, highly abraded crinoid columnals and brachiopod fragments, and rounded heavy minerals, primarily pyrite, magnetite, and limonite.
Calcareous shale was only observed in the Bannock Peak Limestone at Well Canyon and is rare (less than 3 percent of the total thickness of the section). Rocks of this lithofacies are very poorly exposed and comprise light-brown, very thin bedded ( 1-4 em), bioturbated, silty, calcareous mud. Brachiopods are minor, and other macrofossils are very rare. Conodonts and foraminifers are absent; therefore, this lithofacies is not included in tables 2-5. Calcareous shale is generally underlain and overlain by brachiopod packstone.
Distribution of conodonts within lithofacies of the lower Oquirrh is consistent with the Late Mississippian to Early Pennsylvanian conodont biofacies of Davis and Webster (1985) . Species of the genus Adetognathus predominate in mudstone, whole-fossil and bioturbated, arenaceous wackestone, and bioturbated, arenaceous, muddy packstone. These rocks are interpreted as having been deposited in lagoons and bays and behind barrier bars in areas of restricted circulation and (or) quiet waters and water depths of a few tens of meters. Lane, 1985) . No one section contains a complete sequence of conodont biozones, but limited biostratigraphic correlation can be made based on these data. The most complete conodont zonation is in the Lake Point Limestone section in the northern Oquirrh Mountains.
CONODONT ZONATION
Conodont biozones not recognized are assumed to be missing because of environmental conditions or because of their stratigraphic interval is so narrow that they were missed in sampling. The lower boundary of each biozone is based on the first stratigraphic appearance of the name bearer. The stratigraphic range of the name bearer is not restricted to its biozone but may extend upward through one or more overlying biozones. Consequently, the upper boundary of a biozone is defined as the first stratigraphic appearance of the name bearer of the next overlying biozone. The Mississippian-Pennsylvanian boundary is recognized in all four sections and is marked by the first occurrence of the Declinognathodus noduliferus-Rhachistognathus primus Biozone. 
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SUMMARY
The West Canyon and Lake Point Limestones in northern Utah and the Bannock Peak Limestone in southeastern Idaho are each considered the basal formation of the Oquirrh Group. The Bannock Peak Limestone is introduced by us for lower Oquirrh strata in southeastern Idaho because of distinct lithologic and facies differences between it and the West Canyon and Lake Point Limestones in northern Utah. In southeastern Idaho, the sequence of rocks referred to herein as the Bannock Peak Limestone contains more sandstone and sandy limestone in its lower part, near the lower contact with the Manning Canyon Shale. The abundance of sandy limestone and sandstone decreases upward through the section, and only limestone is present in the upper part. In Utah, rocks referred to as the West Canyon Limestone display an opposite trend, in that sandy limestone and sandstone increase in abundance in the upper part of the section. The West Canyon Limestone grades upward into the dominantly sandstone facies of the Butterfield Peaks Formation. The Lake Point Limestone, as defined by Tooker and Roberts (1970) , is lithologically more similar to the West Canyon Limestone than to the Bannock Peak Limestone.
Seven major lithofacies were observed in the sections measured, and recognition of these will aid in future conodont paleoecologic studies. These lithofacies include bioclastic packstone to grainstone; whole-fossil wackestone to muddy packstone; bioturbated, arenaceous mudstone to wackestone; oncolite packstones to grainstone; coral and bryozoan framestone; quartzarenite to sublitharenite; and calcareous shale. Together, these lithofacies represent deposition on a carbonate platform within the Oquirrh basin during latest Chesterian through earliest Atokan time.
Nine conodont biozones were recognized in these lower strata of the Oquirrh Group and in ascending order are 
BANNOCK PEAK LIMESTONE, OQUIRRH GROUP
Type section. Base of ridge (6,600 ft, 2,011 m, contour) at the head of the left fork of Brush Canyon, NW 1 J!SW'A sec. 14, T. 16 S., R. 4 W., continuing northwestward along ridge to top of last major ridge-forming limestone (approximately 7,400 ft, 2,255 m, contour), SE'ASW'A sec. 10 
